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y;;- IN THE SHED. 

* ' t. ^i—'WkBh the Sfst tltiii^ sit eiigj^ 

man should s^e to on taking charge of ]^| 

engine iii the shed, befojce g^>"^g o^t for life 
tramt 

/I* — ^He should examine the water gauges 
s^e tbat there is ^ |^z:q|i^ (|ii«LZLtity of water ' 
|a l^e MlE^r, and to mite iiire tbi^ the gauges 
■■'Map0 worM]^ G)03f^eetl^y not shewing falst 
•^iiraterj try ea^h tap separate ly. He should 
. jabp see what pressure of steaui there is, notice 

whMk ms0lj create a* least m^m- 

% ©i^Tf he finds anythiiif^ wrong with the 
' w^t^^ !^ that the engines is likely to be iate in 

^ A. — He siiouM call the afcisentioii of the 

, Foreman to the matter at once, m the respon-- 
. sibility of the shednian or steamnscqr ceaaes 

' . Jfo td^^ chai|^ of her, 

3. — Before le&iditg th^ sh^d wh|tt ^Ise 
has a driver to do ? 

* ' He has to read the posted notices 



4 ^*-Hi3«scribe how w driver itKmld i 

;L Tie should tako a hand hammer and [ 
begin at one particular plaoe, going round the 
whole engine systematically. If h© goes about 
from one part to anDther^ he is liable to forget 
. what he hafi emmmed, and what he has mis^dA 



5. Suppose he conamences at the lead- ^ g 
ing erul of the eag^> m his oma side,, how'' 
should he proceed! 

ii*— He should pass along from leading ■ 
end of engine to trailing end of tender,' then 
across the back, then along the fireman's side 
to the leading end, and then go under the 
engine ; and should make it a rule to let Hotiaing '* 
escape his notice. 

6. Q*— What is the best position in which to 
mi the engine before ezamining tmdemeatk? 

.4,— The engine should be ie(fe ivi^ • 
cranks down, that is, with one crank nuich 
in front of the bottom centre as the other is 
behSia a* TbB n^egiM^ Ism 
the engine placed in middle gpar, with the 
hand break on, and the cylinder cocks open* * • 




7. Q, — Wliat parts re^mie Special attentipii 
in examining an engine? 

A 4 — The glands, all i&t bolts^ big-end 
and eccentric bolts, all cotter% w^i "p&iBj peg 
pins, and the vacuum brake gear. All motion 
pins should be tested by tapping them lightly, 
sidaw&yg, with the band hammer. 

8, — What parts of the automatic brake 
it^Q^ ^totdd the driv^ parl^ulaidbf ^j®i|BE^Eiyi'| 

properly fixed on the dUTTimics or plugs by the 
fireman, look to the lubrication of the ejector 
ib^ mmikm itip valves, ball mA 

tender, as part 0f tegular examina^on 
before leaving the shed ? 

— ^Yes, certainly; the brake gear, water 
scoop, water pipe connection and coupling 
JM^een engin^ ^Mt^ ki^r ^0*iW b^ 

16, @.^Cp# the wfctttrfii^ of the 
f^ter scoop work? 

A, — To drop the scoop into the water, 
mov^a the handle of the cock in the position 



marked " IN on the - sector* To take tii^l 

position marked " OTTT," leaving it there 
until sufficient time lias elapsed to ansnre the 
s/^;^ l^i^ ^i^s^f iMi^ ib& MxMb^ mmi 
be placed to the central or timiiiiig p^iskm* 

11, Should th^ i^d^p t^lea be&re 
living the slied ? 

,4* — YeSj the scoop should be tested over 
^ fit % low^i^af JBS feto^iia^iece, the bottom 
of whicli in its lowe^ piUi^iMi should be lev^l 
with tlie tn]^ of tlie rails, 

'12, (j^.— describe how to set an engine so as 
to teil the wl^i^ mi pM^m with ste»m to €6$ 
if they are ti^ht ? 

A. — B^t the ©ii|;me so that the two little 
eiKii dtaiid le^vel wilh mth other, either &t the 
front end of the slide bars or at the end next 
to the motion plate. When in this positioii if 
the lew be pirt in wMle gear the values wfi| 
cover all ports, so that if Bteam be put on it 
will test the yalves, 

13. Q —^s the same position of the engine 
fight for testing pistons ? 

* A. — ^Yes : then if the kver be put in full 

forward gi-ar, tlio ^.{v.un will be on one piston 
onlj;; and if |)ut into full back gear, the eteam 
m& W on athiar p^s^bfi : 



14* y — If tlie little ends are set level at the 

on, which piston will it test ia forwata fiait*^l 

. f . -It will test the right piston from the 
back. If put into back gear, it will test the 
left piston from the back. If the engine is theii 
shifted a half turn, so as to bring the two little 
ends level with each other at the front end of 
bars, then the right piston will be tested from 
the in f ofw^d g^$tr, and the left pieton 
from the front in bai^ gear. 

15* — Wk^i h iSS^i^m&Q between a 
piu^ tri m mi n g and a tail trimmiiig? 

feeds when tlio origiue is runniiigj and is used 
for tiiose parts that have sufficietit motion to 

|te idil t&e mdiM such 

^ big ends and outside rods, &c. A tail trim- 
ming is always feeding (so long as there is oil 
in the cup), and is used for those parts of the 
^^^tee #^iiSeh are steady, such as slide 
cups, <S:c, A plug trimniing is made by wrap- 
ping worsted over a piece of twisted wire in 
-4W mmi wi^fi wmi whm iu mm tlie top ©{ it 
should be a little below tlie top of syphon pipe, 
A tail trimming is made in the same way, but 



8 

mdy sM iiime ttirn &vBt ^iiid hang iti the oil, * 
All trim n lings reciuire to be looked at frequentilyj , 
i!^ ttey become clogg^^d by the impurities in tli© , 
oil. 

16. Q. — Desmbe iiow to re-pact a gland ? ' 

d,~Bet the engine so that the gland can 
be drawn ^a^r 6t stuffing box, remove the nuts 

they can be ^ot at wlien wanted), and drAw 
back the gland; then clean out all the old 
packings pi^fpc^ tdoi for thi^s j^ti^SfiieL 

If any form of prepared packintr Is used, cttt 
off as much as is req^nii^ed, wraj) it round the 
Tod and push it iioim ittt4> iituffing bo;!^ wffeii a 
packing tool. Notice wiiere the first coil begins^ 
and let the end of last coil finish at same pWe, 
<ar & little short of itj so as to have the same 
dl&ptii of packing all rdund th^f tik^ Sotxi» 
p0ent. pi5( king is best put in in singk riBgs> 
breaki]]f^ yAnL 

17* Q. — What are the two most important 
things to attend to in screwung up a gland ? 

A,— To see that the gland stands fair 
«^ilit ti^^ rod, aad td haTe th^ mU IfiSi^ed.^ 

18. Q — Is it necessary t<i screw glands up 
9$ Ught m they will gbl 
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A. — ISob at all ; so long as the packing 
Islastic and pro})erly lubricated, screwing up" 
with the fingei^ is almost sufHcient; and any- 
screwing up beyond what is enough to prevent 
blowing only imkim tha engine run MM* 

19. One engine will steam welK and 

another of the same class, and, to all appear- 

isatjly I wh^t it fre<|Tieiiily the cmm^ of i^is ? 

>1.- -A .slight difference in the set of the 
blas^t pipe with rep^arfl to the chimney will 
often account for this. The blast should be 

at all on one side, i^e steaming qiiarlity will he 

affected- 

:bw#^ mf 1m wm'M'^ 

blast fprpe is right in tKii jfespeet? 

^ — 4«ft on ti*j l^p el b^H^ mM. fee*: 

into the chimney. If the black insitlo top of 
chimney presents the same appearance all 
round, the blast pipe is set fair | ifcut if the 
black is fluffy on one side and BC^d on the 
other it shews that the blast pipe is directed 
to one aide, that is, to the side which looks the 



'WL Q. — If a driver wants to clean tiie inside 
'i^:::^ ii^m wire for th^ jmp&m} 

S01B€ gauge -glasses will break of themselves a 
lew koivs after being nibbed inside with an 
iron wire, Htibber lir&slichrs iriir iasfc Ibng^ it 
a turn or two of asbestos is inserted on either 
side. Care must be taken tbat the packing does 
iiDt work under the bottom of the glass aad 
tbns block the water passage. If the thread on 
the gland is in good condition it should not be 
Bi&cessary to use anything on the nut but the 

22 H Q. — Is any care required in taking €^ 
the injector stop valve^ or in taking the pl^tp 
out €i g»I^^M3O0k% 4c* l 

4.— Xi^ij should be taken Bot to 

^^^nm the Mil: ^ m WM ^ 

part. If a diiver finds that any of the fittings 
eanoot be moved with reasonable forces he 
'Should get one of the shed fitters t0 ijb ^l^th^r 
than put at of pipe on the spannerv a^ad ^ 

pull or hammer it till lie breaks something. 
Nothing looks worse than battered brasses about 
the 



gg, <2._Mention some other pointt that * 
driirtr shonld sfee tcii bdope lea^ving the ihfidl 

A.—'S^ ^imM ^wm Ih&t ha h&B 

j)]'o|Hr supply of coal water, liniestone or 
broken brick, and stores; that the sand-boxes 
Ml, raieS iitd th^l StiiiiiEe^ 

box empty and door properly sluif : In-' must 
alao see ^^bat the fireman is attending to hia 
part of the wdrk, 

24. g.— What mi& the fireman's duties on 
jomiBg his ^3^»e im ih«i da^ed I 

4,^3*he i^^i^ ^otild t i V I he water 
g$kV^^ msi- tii0m #^'pBBESure dir*.^ctly he gets 
on the foot-plate, and if lie finds anything 
wrong with the water or state of the fire, should 
^ m i^ifedl in; answer te li^aestioa 2. Hfe 
ghOtlld then unlock the boxes, and get. out his 
&koir^ oil cans, hand-brushy Sic, and proceed 
al* OBsc© to make up his fire, 

Q_ — How do you makf up a fire ? 

A. — ^Wfaen the fireman comes on duty 
the fire shonld be fairly bright throiighou* 13ie 
fire-box. The coal ^^)llJukl be put on in lninp« 
ail round the walls of the box; it should t& 
thickest under the door and m the biu:* oftrmers, 
No coal should be put in the middle of the bo». 
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- 26- — kioiiiL^ burts of coal form a bard and 
igl^ cBnkEr m the fire bars- Can an^fl^iji]^ be 

done by the fireman to improve miktleri wlien 
working with tliis sort dI coal ^ 

Yes; a. very good plan is to scatter 
some limestone or broken brick (old arch bricks) 
over the ba.rs before making tip the fire. The 
bricks should be broken up into piecee rather 
smaller than a man'^ fist, 

27. Q. — Having made up hia fire- wh#t 
shoiild a fireman do next 'i 

A^Re should go to the Stores for l^h^ 
oil, &o.^'^m& mf Mb iiKii^ii^ aiit E^d^ler lic^ 
see that the sand-boxes are full, that the sand 
levers will work, that thf sand is not damp^ an4 
do such oiling as "^^driirir nasrf ^Mrf^ih^ 
taking care to clean out ail dirt or water from 
the oil chambers. The tool bo^es should be kept 
dear ot ils^^easffify artioles and the tools 
in order. 

28* — May a clean foot-plate and boiler 
i^i^ a joktWe iii bin w0rk? 

Yes; of cours*^ tlip best foot-plate or 
boiler front will be more or less dirty after a 
hard trip, but w&en an^gme fresh on diit^ - 
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has a dirty boiler front and untidy foot-plate 
it is gm^Sfy a svx$ of ^ slovenly <iriTer 
and iireman. 

29* tiifipre any harm in ba 

on taak !iis ! 

il .—These a3?e unnecessary and must not 
be used. They prev^^nt the free exit of the .lir 
when taking water, and when using the pick-up 
ih^e is danger ot the lank: bnri^^^; m 
we^ht lieing thrown off the engine. 
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30. (/.—What shonia a drf^i^s firsfe tb^Pi^t 

be when running ? 

A , — The safety of his train, 

3L — In what condition should th^ iiiig&tt 
}^ before starting with a train t 

.1. The fill sltoukl be well bmiied 
thrpiigh, the buUer moderately full of water, 

boilexB too liaH before starting ? 

Yes, some men do this ; but it is H 
great mistake, because when the regulator is 
opened the engine works the first few strokes 
witia. hot water instead of steam^ and this takes 
all tlm Inbriration off the valve faces and from 
the cyliudersj making the engine work stiff, and 

what it would do if properly handled. It also 
prevents fhll vacuum being obtained at once, 
is Hable to ^fWE^ the ^Im^ ^o^i^rs. 



33* ©V — 13 it & good thing to have the engine 
blowing-Dft kard wlimm Wiiting for a tmmj 

A . — Ko ; this can be altogether avoided 
if the driver takes any care in the matter;. 
The blow-back cock can be used, and the Bre 
can be regulated; if the dampers do not fit 
. fi/flif, it IS rrfMU'rnlly the driver's ou-ji fault for 
■ not booking them and getting them put right. 
All steam blowB q& ti:trQi?g& the safety wives 
±a jfo mucli coal and water was^d. 

84, Before startiag what ahoiild a driver 

be careful about ? 

.4.^ — ^He should see that bis vacuum gauge 
is registering at least 18 inches in both the train 
pipe %fid 4ba^3ii^ the train pipe is^eoitpled 
between eiieiiif^ iind train, that he gets llie 
signal from the guard, and that the right signal 
is dff f^ar him to proceed. On oixigl^ lines he 
must bp specially can'ful that he has the proper 
staff or ticket to run over the section in. advance* 
^Ses Bnle Book, Appendix L 

35- — On starting a train, how should the 
stiaain hi ^^^^iM, l^d ^^h^iSd it he sbutt M 

J, — The regulator should b^^- opened 
slightly until the- train has got on the move, 
itpiigd; ti^^^^^^^ full extent s^d the lever * 
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pulled up asHlie eugiue gets up speed. The 

reversing ^la^ i^f^im puttiiig Oil ^te^^ 
as a b ad Ott§. - 

86. Q.- Is it a disadvantage td run with ttoa 
regulator partly closed 1 

Yes; to neglect to fully ih^ 

steam ehest k much fesa than it is iu the boiier. 

37- Is it necessary to pull the fire ifbout 
with a pricker directly af ter piartiiig 1 

A. — No, certainly not; it does the fire 
mora harm than good^ and is a sure sign that 
tfiie fireman is not up to his work 

cylinder e^cfes t 

A. Yos ; wlit^ii the cocks are open the 
steam hangs about and hides the road (fpir- 
ticutarly in cold or damp weath6r)j &BLd bo 
makes it daiigtraus for anyone walking on the 
ballast near the eugine. More than one maa 
has been run over owing to carelessness in 
openii^ ^fittier mdm, «ieiam aMa con- 

denses on the rails and makes the engine slip. 
It is better to open the cocks when backing to 
th« tflis^a^ wlteB «tiarti»g. , • 
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^ 39, Q.~Do you kn^w how to fceep the steam 
• ch^t- and cylinders ^mim wfaijtt having to wait 

A, — ^Yes ; this can be Sijite j^n^fiu^ oii 
the brake and opening the cocks, then opening 
the regulator very slightly, just sufhcient to let 
I 8, b^eatlt ^ sfteaiB Mow tlir^ugk but aot ^acittgh 
^ .t6 raise a cloud of steMi about the buffer plank, 

*, 40. Q, — What is most necessary to enable a 
fire to bum ? 

A,— Ait, 

# 

Q,' I low is srnoke nuisance to Be avoid^dj 

By producing a complete combus- 
^tion of the gases in the fire-box, 

i ■ 

» — If) u'lien staiifliiig, ihr^ro. h smoke 

''issuing from the rluiniicy, what ^hou\d hv done? 

--l^—Put the jet on, open the fire-hole 
door and damper door slightly. 

.4.— Because the fire r«<}uif€s more air 
in order to burn the unconsumed carbon ^hich 
, was being wasfce4 up the chinaney* 

A 



then, slwiWld lO^S ffil tee^bii^ 
door fee 0||€iiB(i wM© I * * 

.4 HEeeause if that were done* the cold" 
air would be ^ilh u- l :i free passage to the iuhs - 
plate and in all pi oUaliility jtsanse the tubes to 
leak, besides duing damage to, tlie fire-box 
gin^al l^j oaiisixig a sudden contractiou df', ^ 
d@rtiiin pcsrtiam of it« 

45. O'^Then why open th0 |tee%0& i*^- 
slightly? 

Ai^^hA fire-hole door fitted with & 
baffler, sud when open sligLtly this deflects the' 
air on to the gases in the fire-box. ^ 



Q. What is the eitecrt of the jet! 

.-i.— The jet when blowing steam up the, 
chimney carries tmt wifeb it the air feoiri thi 
smoke-box, creating a partial vacuum therej 
and this induces a draught of air ttootigt tbei 
ash-pan doot and fire-TiMTS iiito %lie &^^-bosJ 
w)^ete it mingles with the gases and causes af 
^WeiJt ^inbitstion. ^ 

47, Q. — Has the bla.-.t -pi]>t' a similar effedt on* 
the fire * * ' 
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A. — Yes» only a greater ont. ; the blast- 
^ipe and chimney are equivalent to the cones 
of an ( IiIhII l^ihI i. jtctrir ci trate move vat-uum 

■ in the smoke -box than the jet will ; This is why, 
if thd btast-^^pe i& not set true, ihere b not a 
sufficient supply o| air distributed amongst the 

^asea in the fire-box, and consequently the fire 
loee burn as brightly, therefoi^ less steam* 

48i @i^_^h# should be the eondiMon of the 
fire while running i 

*--^he ifee0 BhouM Im m^amm ^ ^f»t lij 
it should bp solid all round the si ( lets of tho box, 
pai^ticuiarly in the corners and under the door^ 
and thin lii tfie middle; tn ^31 engines the aim 
should be to keep the fire thickest along the 
back of the box, that is, under %h.^ dopr* The 
tube plate should be kept elte&n* 

©. — When firings, w^lesi diotiM the coal 
be pn t i 

-4.— The'aqal should be put on in regular 
order, beginning at one particular phutt- eacJi 
tinie^ and working round tlie box. WitJi sloping 
fire-boxes tlie coal should never be thrown to- 
wards th^ Iront of ffie bCKs* 



50. -Why is it best to fire in regular 
rotation J as described in the last answer I 

* .4,— Because if this is not done the fire-' 
''Msm. gets into the habit of firing first tto^ pitffc 

of tho box jincl then another, atifl \\\^ result 
is that the fire gets too thick in some parts and 
too thin in ^othesrs; 

5L i"^.— Should any coal be put into the 
middle 0f the box ? 

4,— ^p; thftt part of the fire will tal:e 

52. Q, — Should a train engine be fired when 
tlai^S&g at a station? 

A * — ^Ho J train^ engines shfjiald isnly 
Bred when'runmitgi and with the steaAi vm* 

53, — Where an engine is standing pilot, 
or ML #(e 1^ ^ a ^tmUng enginio, ^ is some- 
times necessary to fire ^hile the engine is 
standing j how do you utanage this so as to 
pi^Y^ti smoke % 

A fliing round the Mm trf ti^ te^^ 
and ii^Hviijg a laJTge pai-t of the middle of 
fire bright, and by not putting too much on 
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54* — How should the fire be managed 
towi^dt the end of the run^ or when finisihing 
ttHifiii^e work f 




— Wm^ ^mMi lie i^le t© fai^ 

when th^-'vo i^s eiioni:^!) fir^ on to fn-sish with, 
imd the fire should be levelled and pushed into 
th^ ^^^13^^ ais B bi#^ di^wa^ ; ^ a little mora 
steam is wanted, ri siioveHul or two of small 
coal can be scattered over the bojc. 

55. Q. — Is it a good plan to rake the ashes 
Off the top of the brick arch just before finish^ 

— ShSli should always Ife doito 
(where the cons^iicMon of the areh will admit 

of it) ; if the a^hes are left on the arch it helps 
to make the tubes leak, particularly when any 
of them ar^ iiicHn^d to do so* 

56, — Need the driver or fireman go out on 
to l^i ^mm30^ or bp^ of the teaier when 



— No; this practice is always attended 
with danger, and is hardly ever necessary. If 
the motion will not easily run for 50 miles with- 
out looking at, it is a sign that sontething is 
wrowg ..wilth th^ engine or that the driver is 
nervom* It ^hoifld be quite unnecessary for the 
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fireman to go on to the back of ihe tf^ric!er OB 
thfi water gauge shows the water level, aud even 

the tap will giv€ a very figir £iidi<;a^oh aiS U> tiie' 
quantity in the tank, , 

1^ ^^—JWhsts is iim iray ti^ wibi* an 

— Op£e iujcilor shonltl be set to supply 
about BM much water as the engine is. nsing 
so as to be kepi |iri'tiv constantly at wijrk^ 
this is important on loug runs. If an injector 
has beon shnt off, it should not l>e put on just 
before iiriug, but the engine should be fired 

injpctor sliouhl be^ nserl in turn so that both will 
he kept in ^ood working ordej\ In case the , 

to dmwn ofi by m^eans of the ash-degg^, , 

58. f i)P!:^kiflg a ©topf^nf trafiet (par-f 
Mcularly if it is k. Hgltt tiuiu) the injector 
Gtmnojt always be b&pt on^ what is the best wa^ 
t4 w^ijE ihen i 

ji,— ^Arrange matters so as to have the 
injectoir m wimn steam b ^liiut of tf a|^| mxiA 
while at the station : shut it off Jtiflft befca^t 
startingj and fire beffcween stations. 
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59 . - ost i n j ec t or s are S^^al^ to start 
if the tap clack sticks or hMm feaedfej do you 

against tlils J 

X. — Tes ; injectors that have a >to|> 
va^lve over the top clack can be ghiit off i! the 
clack should blow back. 

60* Q.— Then is it possibh^ to start these 
injectors wluu ihv rlack is blowing budly^ 

A, — Yes, tj^uite^ in fact these injectors 
cmild hi& i»wke€ ^*ii#feTJ^ tdp tl^k «l 

6i* Q.- llow would you manage this^ 

Ar [f llif^ (.hick hlov^^s, close the stop 
valve over the dack (tljis will stop all blQw 
b«k^)> tfee& ptio(&^ to start the inje<^|lt 
as usual; 1^ soon as yon hear it take the water, 
open the stop valve by hand, and the injector 
is at wdrk. 

62. Q. — SujJpcSsing that the injector blows 
back or p&sfc th|if back pressure valve, ^bftt 
shield b^ dcnxe T 

steam valve B, and feefl valve C, then unscrew 
casing cap take out back pressure valve Ej 
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and cat^fijfly Kotli valve md mMng, 

This operation ebotild not take more than two 
iliiiiutefi. 

right Mid the left hand injector 1 

A, — The left hand ixajmt^i has an esfea 

union an tlin top to supply strani to the eom- 
bination ejector for vacuum automatic brake* 

64. Shuiild ^ daiiriBr loofe back isrhm 
Timningf 

J. — Yes: hv should look bark now and 
thfE on the journey to see that his tram is all 
:^-v i|hti Whm m^Mng, «ho«to 

ahvav^ Inok l>ack on tlie platform side till the 
last vehicle gets clear of the station. See 




Cfj. (>.~-Whei] ;tp]>roa€hing a signal which 
appears doubtful, or which from any cause can- 
not he |yiBct% mm ib ^^ Wms, ysksk ^moM 
ji cteiver Ap t 

A. — He should at once treat the ^gnll 
aa thptigh it stood at danger^ and act accord* 
llipl^ imM % k difitinotly seen to be all right. 
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■* .4* — 'No : safety is more important tha^ 

time, and it is a {^river's clear t:}uiy to lose tinie 
gather than run the slightest risk. 

67. Q, Shonld a di iver report all t asps of 
defective signals at 1 ond of liis day's work? 

A. — Yes, and the attention of the staff 
on the spot should be aalleli t& the defedfc 
wherever possible ; if all drivers made & jplEtt 
aittending to thiSj there would not be many cases 
of lamps being out and signals #©ipking badly, 

C^S. p.— Is it a driver's duty to r report anj^- 
thing which he may notice in the state of the 
road or I 

A. — ^Yes; by doing thi$ be m,y o% tb« 
Hiei^a of printing an accident* 

69 » y.— Is it possible to notice auy difference 

Ihp ^Irhph' matter of putting an engino on a 
tmnLiible or stopping opposite a water column? 

J.— Yesj quite : the man who has his wits 
about him knows exactly where to stop on the 
t^fhW <^ »fc the cGlnmn^ hs^bi^ noticed ^hat 



part of his t^ngiiie corner opposite a certain part 
' of tbe i^Me 0t pUtfom, m the case inay be ; 
liM ]^ llius able to stop quietly a.nt^ fasily^ just 
at the righi plietipe. TLe engine should be takea 
slowly on to the tunitaMGj md care should be 
exerdsetl in applying tlie brake, as otherwise 
the table may be seriously strained- 

70. — At ifche ead of a day*a work 

H driver leave his engine without examining itf 

A. — Ko^ he silonld th^^Ei^e to 

wi& if any rep&Ire j^e wanted before neatt trip. 

71. V,— What should a tiriv^r attend to i^Eter 
' Jii^isfciiif UU ttf^ h^fom leaving the shed! 

-I . — lie should enter any repairs require^ 
t<] Ms engine or t^d^r ih the retpabr bbdk, look 
at thf". running sheet tn sec what turn lie is on 
for next day, and if anything unusual has 
occurred on ^e jotrhey he should leave a 
report of it at the &hed office before he goes 
home. If he has been ralieved he should draw 
the special attention bf r^eliefman to 0y 
defect in the engine. 

72* J^,— 1 low does the vacuum passenger cgpa- 
MtiMda^on operate! 
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^^_Xhe communication is made by pull- 
ing a cliain which passes along the inside of 
the carriages. This opens a small valve and 
allows air to enter the trA pipe] at tbe same 
time a red disc fixed Ott t6 the etid of the Coiiieh 
t^tf n^ #0nj a horizontal to a vr\-\]vi\] jiosi- 
tiou SO as to be visible to di iv^ r and guard. 
The valve is sufficiently large to drop the 
vactium abo^i IfiSn* and mnBe the brake to go 
on. See Bole? Sdtt and 3i in Appendix XI- to 
Eule Book* 
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ENGINE BREAKDOWNS, 



^ — Ji- an engine breaks down from any 
cause, while i-nnning, whitt $hauM the dirmr 
do? 

see what h wrongs and then, If po^if^ihlf^, get the 
engine into working order^ so as to take the 
train forward iffith m litil^ delay as possible. 

74, — ^Mention a tem of the prinoipal cauje^s 
of engine failtires ob the road t 

it.— Btitat WImi; hmhm ^iiplfng 
broken connecting rodj ||^al|en eccentric rod. 
broken piston rod, cotteili ■ff^^king out of big 
^tM^i lliii mid, or vjdTe spijftd:l6^ motion pins 
worMiig ©uij big or little end rnnning hot, 
biQ^^ iffxey broken crank axle^ defeat in vaoiin^ 
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75, Q^, — WJien a tube bursts what is the 
right thing to do ? 

J^^When the tube bursts> put on both 
iiijeetorsii and if you can manage to gei lEttjiit 

Mni^ llif^ better. The \vnter will generally 
damp the fire sufBciently, but if the burst is 
n^^ar the sm^SoXt the hm&c &{ the wate^ m&y 
go th at w ay , iuid 1 1 1 e ilri v e r n i ii st be p re p a red 
to puU tbe lire out and damp it if neee^ary. 



76. Q*— If the plugs blow mitUr mil steam 

m it ad^ris^l^ im t^ mi 

A^^M — 'W^; not ii&dei^ #te^« Heii&eiiiblr 
that the full boiler pressnre is at the back of 
th^ plugj and the hammering may cause it to 
Wjm out. !IMb abo implies to i^Mih^i^ f^p^f 
which mmt not be sa:%wed up under steam. 



77, (k In ihe case M a broken coupling rod 
what sliould be done ? 

-I,- AftM' takin^r down tlie pieces of the 
l>rokeu iod> the cori'e span ding rod on the other 
Slid of the ^aigikB mnst also be taken down^; ^ 
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this is neglected, the rod will be doubled up. and 
broken before thB engine has run very tftr- 
Whea about? unCQnple any part of the 
'^gme, it is. % gmd thing to take your bucket 
Sbirn; tbfe Joes darry nuts, washers, pins, 
tools, instead o£ laying them about the ballast. 

ISt* :@i^BeaBi:ibe what to do when anything 
bn^aks brtweon thf" jHT^ton and the crank, such 
as a piston rod, or connect iijg rod, or big or 

A. — When aTiy of tlu-se break; the right 
thing to do is to uncouple and work one side. 
Thus suppose the dfh* Kttie-end stmp to M 
broken, take down the cotnieutinnr jod and dis- 
connect the right valve. If there is au inter- 
mediate valve ^ indl^ or p^l^iUbg link which cm ' 
hv jrot onL £lja[ is generally the quiikesit and 
beat way to disconnect the valve; but if this 
cannot bft done, the eccentric rods on right sid^ . 
must be taken down. Then set the valve in the * 
. middle of its travel (this will cover all ,poi^:s), 
mni look it thejDe by screwing up one gland nut, 
ib m to t«^st the glemd ^ti the siiikdla wd 
W^amjg it* Where the gland is jiarkod with 
I^M paf'^Wiig, a clip to go round the valve 
i^iiidle and fit on to one of the gland studs wMJ 



be req^uired. Having done this, pick up the 
fm^af'^ liitMiatt Mi pttt them on the ^d^ 
whistle for tlu^ guard (if lie Si as i^one back), and 
then start the train. In many cases of failure 
i&j iffitotien, m^h its beist ddnnecting mA^ 
&c., ii will only he necessary to uncouple \im 
big end and the valve spindle, fix the valve in 
central position and the piston at one end of the 
cylinder, and securely fasten up the coiineptiug 
rod clear of the c^ank circle. 

79. Q. Ts it always iu>f t'Ss a ry fo lock the 
piston in a ease such as described above? 

A. — ^No ; thfe is not ali^iays necessary, 
becaust^ wln^ii a breakage takes place between 
^the crank and piston (sijch m a pi^tp^a rpd, 
*onn«i6ting rod, hig pt li^le end straps^ or hcjlts, 
or cotters), the piston ^ fiuddonfy released and 
generally breaks through the front cover and 
sticks tliere ; but if the front cover is not 
broken, then it wmH fee ttecsessary to locfe il^e 
piston in ordej^ to prevent it sliiftin^^ and break- 
ing either cylinder cover in the event of any 
steam getting past the valve. 



H6w do you lock the piston ? 



ji-— Push it up to one eud of the cylinder 
and then pat a piece of wood between the sli^e 
blocks and end of the slide bars, and tie it 
there J so as to secure the cross- head and piston. 
It is generally better to pull the cross- head out 
as f<ar as it will cofflii&j tb&a put the blockiJig 
in between the cylinder covir and l>^k of the 
slide-blocks, 

81* Q. — How can yon teil whether the valve 
m properly set aa td mv^r all thr?&e portal 

ji, — By putting on a little steam ; if it 
blpws badly th^e yalve is itot right and must be 
iMfted either further in est out, A thoughtfiil 
driver will always have in his tool-box a small 
piece of iron or wood cut to the right length, so 
that by patthig it against the steam chest and 
mlidMg ii%rfe till Imcfe ctf ^ v#i?i)-^ftij(dl&^ 

cross 'head comes when in the middle of its 
stroke, he will be able to set the valve right 
at onoe on the darl::est Mght* It does not tafee 
long to prepare such a gauge for any engine 
when the valves are being examined, and no 
driver ahmsbld ultkont mm 

— Iherp any reason why an ^iiirine 
ahOTiid not be run at full speed when working 
'l|nl;jr one ^e I 
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A, — ^Ko : of course an engine woi*king 
one si^e m only half as strong as she was bef ore j 
.but th^i$ Jl no reason why she should not bs* put 
well ov^r and niade to work as hard as possible. 

83, — If a valve spindle gets bent or 
doubled up so that the valve cannot he Bhifted, 
what m to be done then I 

tJucouple that side of the engine (as 
described befcn ), and notice whether the valve- 
spindle stancb ffift or hi. then lock the piston 
with the rod either if it I or the same as the 
valte^pindle stands. ThnSj if the valve-spindle 
h out, the front ]>Drt is niu'inrred, then ]m\\ tho 
cross-head out as far towards the rn at ion -plate as 
it Wiii fo, and Ibiek th^ pistpn thetie by putting 
#ptie0e of wood between the cylinder cover and 
the elide blocks. 

84, Q, — If an eccentric rod breaks, what can 
be done? 

j-i,- -if a back gear rod breaks^ the engine; 
can be run in forward gear without tal&ng 
anvtliiiiij Init 1bo broken rod. Orj if a ffflfwArd- 
gear rod breaks, the ^aigine can be rtfloi in ba(Jfe 
gear by simply taking off the broken rosi* Bui* 
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if required lo be run forward with a broken 
fore-gear rod, the engine xnnst be uncoupled on 
%h^i side M d^stiU'ibtd above* 

85. ().—IiM^e regulator becomes uncoiaiifeS^ 
so that fitDam cannot be shut oIT^ is it* u©C0SSItp?y 
to stop and give up tlie train ? 

/I. --No; the engine can be worked with 
the reversing geai' by putting it into middle 
jpit ^ ps^f int0 biM^ gear wbea akont to 

86. Q. — If the ri'verjiiiig h v^ r or any jvart of 
the gear breaks, so as to let the engine 11 y into 
-full gmt, wh&t shotild be doiiei 

A. — The engine can be worked by easing 
thi^ steam witb i^tgulator. ^ 

^ tbi& thing t^ do in csM 

A, — Do not ^Mm^ im wdi^ tf^aoM 

forward J send for another enirinc and if po?]pibIe 
work the disabled engine slowly to the nearest 
poiat where it can be put cl^ar of the main line. 
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— When an engine or tender has been 
t^-railed after having bi&ai d| th^ ttmAy whut 
thin^ should ^ djivar b^ fsp^i^lly c^refml 
about! 

jdf.— ffi© B^ottid in afl ease© hwe tke 

Wheels gauged, no matter whether tli(' run 
qS has been an eas^y one or JUi^t; he should 
S6e tlia^ his spiingf^ and pins a^d hangers &Tt% 
all rigkffi w4 ih^t no bit^ of iron packing have 
b0©n left Jibont tiff axlo btjxes, Wlierr hi^ 
tender boxes are lubricated from below, he 
ih^uM taM off tba doi^ Jilfti iece tiat 
brasses axe rjnrht, and that tlu^ rmoNinL^ Iil^s not 
been flattened down by tlie journal dropping^i 
the box #^1^ the wheel was off. 

89^ W ifrf^fef Bjbw to #ire -lor 

asiistraoe in eonsa^mance of a breakdown^ or 
from anv otbf^r cause, what should he bear in 
miBd in writing his telegram ? 

J.- He should remember that the man 
to whom he is telegraphing knows nothing about 

be ch^ar ^s, poi5f^ibIc. Tf hi<^ engine is off the 
road he should say how many wheels are offj 
ajid give the position of engine, whether foul ol^ 



M 



^itiier main line, ^c.j and generally give any 
Mlcaitti^ii^ fStdidi will t>f of urn tc^ these fend- 
ing a^^lelaia^. 

♦ 90* — What could be the cause of the 

it is frosty weather it ifrSl 
probably be due to the ball valve being ^ozen 
fast. This can very i^oon ]}n rtl^asprj with the 
aid of a little hre. U tht^ lolling ring has 

knock out the pm x^otipling the piston rod to 

brake lever. 

91* ^.—33 f|^s^e|&i required- 
uncouplijif eta^es fitted with Rich^rdfion-s 

valves ? 

A. — Yes: when uncoupling one side aft^r 
teeafcdown care must be taken, if the valves are 
oi &ho^ ih^ tlie vai^ dplxidfie & imt^ 

pnslied in either direction Ix vojid its usual 
travel, or the strips inside the steam chest will 
^ Btmt' th« e^ <rf f bef ^rdifbrng ^afce mA 
fast©ii the ¥al¥e. ^ ' 

— Should the regulator be closed when 




A - i^o : particularTv u itli f;isl: tniina it 
is advisable to k^ep a breath of steam otij oth^r- 
the Td^ves mi pMPts will not git Stiffi- 
<^^t lubneaiE^ozi. 

• 

. 9B, What wouM yott do ill the aase 0I » 
blrC^keji Bpriug ^ 

4. — ^If a spiiiig "bi^iiii itsr leit oiii iifi<^ * 
ro%d, more partkiilarly if it h a leading one, 
the rutming of the engine may be insured 
by lifting the affected end with the screw jack 
and pliLcing a suitable piece of j^^ldttlg between 
the axle box and engine frammg* 

94. Q. — What is to bet done with a- broken 
crank a%le ? 

. 1 . Thiy is invariably & job for the Tool 
Van, but if it is a ques^on of being able to 
move the mffXtA out of the way, if the wl^^ 
could be Htted elea^i th^ ms^ be don« the 

aiijiist^nce of ano:^^^ ei2j§^iae by first packing 
between top of leading md trailing axle boxes, 
then after dacMiig 6ff the spriiigs on ^e broken 

ax:lo. ]il;ir'p (ffTe-j^hapf^d pif>c!P of ivnr><1 av iron 
on tlie rails against the wheels of the broken 



axle, draw tlie engine on to the wedges, |«tM 
pack between tlie bottom ©f ilii 
tiie horn atays, the wheels will then. 
the rails and the ei^gine movabk. 



95. (>. — What would jm do in ease of the* 
water pickup breaking ! 

A, — ^If th© balaB^ weight l^roken off 
aiul no fnithfT damage done, the train niay^be 
worked to a convenient stopping place by 
r«3a3iia^ wi'feh the picknp actuating Valve in 
the out poi^itioii. Tf tbf^ dama^^e is more exten- 
sive, the broken partn nmst be taken down or 
made secure befoi^ proceeding. Bamag^e to 
vacuum connections of ihp j>ickup will not jifTect 
the brake so long as the actuating handle is kept 
in the middle pts^Uon. 



96, Q .—Are feh^ all tibe css^ ci li^i^iowm 
m^y happen to an enpne l 

4,— iJoj engines may fail from many 
tmms than thme mefiMoiiiS, ^ §3s^mm 
CQOsider what action they would take 
in the event of other failures which they think 
^ ff^ht be likely to occur. 



AUTOMATICS VACUUM BEAIjE, 



The Action of the aiiLoiuatic v^icuuni brake 

is, hi^M^ follows : — * • 
> « - 

•Ta^itoaa^ i^hlc^ be d^neid is w0m vMd 
of air, is created in the train pipe, and on both 
sides of the pistons or diaphragms in the brake 
cylinders, l^y *^ither of the ejectors in the com- 
bination box, or by the pump on engines so 
fitted. The brake is a}) plied by moving the 
application valve handle to the " On " position; 
tili ii^^:^ ii^ "b^W^ We&k i^ip mi ^ ^ 

bottom ^idp of the pistons or diaphragms, lint 
the air is prevented from going to the top side 
hf the b?41 ira4ve whieh is forced to ita SfiS&titi^ 
i^€f?^ the passage. 

As there is vacuum on the top side of the 
piston, and the bottom side is open to the air, 
the pressure of the air forces the piston np- 
wards and thus pulls the brake blocks Oh to the 
wheels. To release the brake the application 
valve is moved to the ' Running position'' if 
the small #}eato used, m %& i^ ''OS** f6^ 
tion if the large ejector is nspcL and the air that 
has been admitted is extracted agaiji, thus 
allowing the brakes to iadi^fii 




First blow the vacuum up. theu shut off botJ^ 
e|Mit0i!S ^ad Whetheir tb« gfftufe shows an^ 
leakage, tbfili apply the brake. If iIm.' chaiiibcr 
oide finger drops steadily to zero iiibtead oft 

^ reitiaiiiing at uhcfVLt ^5 inches, the defect. may* 
1)0 duo to the following causes: — Dirt mulor 
ball valve; bole \u tho diaphragm: damaged. 

t roUing ring ; or leakage in the small pipes lead- 

? ing to the top side of the ^S^^lizider, reservoir, or^ 
wntcr pickup actuating vnlv(\ If tiie brake 
does not leak off after application, but does 
before, examine diip valvesy islafiipet vjb^W, 
apjilicalinn valvo f^lockings,^ or piston rod bnsh,;^ 

; train pipe, and pipes to bottom side of cylinder. ' 

When making tlio oxainination lake a piocr of 
I lighted tar baud, as a leakage will show itself 
^ ** '*by ^wing in the flame. y 

If it is evideut that there i.^ a hole in oHfe ofj^- 
f the diaphragms, biii it » not as to wHnch^^ ^ 

each can be tried s''p;n nt<'ly by inserting a piece;*- 
of tin or a blank joint between the joint of the 
: ball vidire oaatipg and ike ^nder. ^ ^ V 
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Joy's Valve Motion. 




■ DESCRIPTION OF LAP AND LEAD 03? 

f • 

Lap.— Til e t^lide valves control the adTTiij^sitm, 
expaiiaiQii^ and relejase of Bte^m in ihe 
cylindfeTs, tie mlvm d&t^^m 'r€f reeie^ts 
the different positions of a valve over the ports. 
In Fig, A the valve is shown in the iiiiddle of it§ 
travel, in which position it covers all the ports. 

The portion of the valve overlapping th<i 
>mikm of lh« pt^m ports m eilker side 

when in the middie fiOei^aon is ' called the 
* " Outside Lap/' 

Ontside lap is given so m to close the steam 
vport before the piston has reached the tennina- 
tion CkI ^ mil^w^aa^ lEieffef, mA iMM ^ Ihe 
steam shut up ni tlie cyHiulf^rs ex p fin si v el y. By 
utilising the expansive property of steani a con- 
^dimMe saving of fuel ^d w^t^ is 

]i ftartfaer a^tya&t«®^ h alto gain-ed wh«ii the 
engine has started, in screwmg or notching up the 
^^'fevei'sing wliit^h dot reaves; the valve travel. 

By' this oijeialiuii the bUani ports are reduced 
in opemng, le^semiig the aapply of steam to the 
cylinders, and allqwiijg a longer period of the 
piston movement for expansion. 
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Leai\ FiL^^. B and G* , Before the Piston 
reEWjhes the ead of its stroke^ the slide valve, 

tl]p st' nrn |H.r! .iiirl allows a charge of steam to 
get behind the piston. This steam acts aa a 

the engine from poiinrlinET. When the piston 
lia$ GQjnjlf^t^tl its stroke, the valve has opened 
iWb stSiift litiirf a m^MM This opeiiiig 

is called tiie 'lead." The art^onnt ol' Mead" 
given to locomotives is usually about f^^in. It 
will be observed that to obtain the proper 
ainosiit i0^f ii^ifii the valve must travel ctmsideu- 
ably in advanre of the ])iston ; in link motion 
this is adjusted by setting tiie engine with the 
pistdu kt the end of thl lEfyliiM^r, thifn turiinig 
the ctcrKtric tumbler touikI in advance of the 
crank till the, iri^ve ^j)ens ^in, or whatever lead 
is required, ite ymiim ^fe lm& 4^ 

peuds u])on the lengths of the links and 
be altered after the engine is erected* 
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